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INTEGRATED CIRCUIT PACKAGE SYSTEM 
WITH ENCAPSULATION LOCK 

TECHNICAL FIELD 

[0001] The present invention relates generally to inte 
grated circuit packages and more particularly to molded 
integrated circuit packages. 

BACKGROUND ART 

[0002] Modern electronics, such as smart phones, personal 
digital assistants, location based services devices, enterprise 
class servers, or enterprise class storage arrays, are packing 
more integrated circuits into an ever-shrinking physical 
space With expectations for decreasing cost. Contemporary 
electronics expose integrated circuits and packages to more 
demanding and sometimes neW environmental conditions, 
such as cold, heat, and humidity requiring integrated circuit 
packages to provide robust structures. 
[0003] Numerous technologies have been developed to 
meet these requirements. Some of the research and devel 
opment strategies focus on neW technologies While others 
focus on improving the existing and mature technologies. 
Research and development in the existing technologies may 
take a myriad of different directions. 

[0004] One proven Way to reduce cost is to use mature 
package technologies With existing manufacturing methods 
and equipments. Existing packaging technologies struggle to 
cost effectively meet the ever-demanding thermal, reliabil 
ity, and structural requirements of today’ s integrated circuits 
and packages. 
[0005] Most integrated circuit devices use molded plastic 
epoxy as an epoxy mold compound (EMC) for protecting 
package. But the poor heat dissipation property of EMC 
sometimes leads to device malfunctions. Some integrated 
circuit devices are large and/or very thin such that they 
become susceptible to Warpage. Both heat and Warpage may 
lead to delamination of the molding compound. The encap 
sulation delamination may also pose other problems, such as 
poor performance in moisture sensitivity level (MSL) tests. 
[0006] Thus, a need still remains for an integrated circuit 
package system providing loW cost manufacturing and 
improved reliability for the integrated circuit package. In 
vieW of the ever-increasing need to save costs and improve 
e?iciencies, it is more and more critical that ansWers be 
found to these problems. 
[0007] Solutions to these problems have been long sought 
but prior developments have not taught or suggested any 
solutions and, thus, solutions to these problems have long 
eluded those skilled in the art. 

DISCLOSURE OF THE INVENTION 

[0008] The present invention provides an integrated cir 
cuit package system including forming a paddle having 
holes With a hole siZe in a range about tens to hundreds of 
micrometers, mounting a device over the paddle, and ?lling 
an encapsulation in the holes. 

[0009] Certain embodiments of the invention have other 
aspects in addition to or in place of those mentioned or 
obvious from the above. The aspects Will become apparent 
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to those skilled in the art from a reading of the folloWing 
detailed description When taken With reference to the accom 
panying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a plan vieW of an integrated circuit 
package system in an embodiment of the present invention; 
[0011] FIG. 2 is a cross-sectional vieW of the integrated 
circuit package system of FIG. 1 along a line segment 2-2' 
in FIG. 1; 
[0012] FIG. 3 is a detailed top vieW a side of the paddle of 
the integrated circuit package system of FIG. 1; 
[0013] FIG. 4 is a detailed top vieW a side of a paddle in 
an alternative embodiment of the present invention; 
[0014] FIG. 5 is a detailed top vieW a side of a paddle in 
another alternative embodiment of the present invention; 
[0015] FIG. 6 is a detailed top vieW a side of a paddle in 
yet another alternative embodiment of the present invention; 
and 
[0016] FIG. 7 is a How chart of an integrated circuit 
package system for the manufacture of the integrated circuit 
package system in an embodiment of the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0017] The folloWing embodiments are described in suf 
?cient detail to enable those skilled in the art to make and 
use the invention. It is to be understood that other embodi 
ments Would be evident based on the present disclosure, and 
that system, process, or mechanical changes may be made 
Without departing from the scope of the present invention. 
[0018] In the folloWing description, numerous speci?c 
details are given to provide a thorough understanding of the 
invention. HoWever, it Will be apparent that the invention 
may be practiced Without these speci?c details. In order to 
avoid obscuring the present invention, some Well-knoWn 
circuits, system con?gurations, and process steps are not 
disclosed in detail. LikeWise, the draWings shoWing embodi 
ments of the system are semi-diagrammatic and not to scale 
and, particularly, some of the dimensions are for the clarity 
of presentation and are shoWn greatly exaggerated in the 
draWing FIGS. In addition, Where multiple embodiments are 
disclosed and described having some features in common, 
for clarity and ease of illustration, description, and compre 
hension thereof, similar and like features one to another Will 
ordinarily be described With like reference numerals. 
[0019] For expository purposes, the term “horizontal” as 
used herein is de?ned as a plane parallel to the plane or 
surface of the integrated circuit, regardless of its orientation. 
The term “vertical” refers to a direction perpendicular to the 
horiZontal as just de?ned. Terms, such as “on”, “above”, 
“beloW”, “bottom”, “top”, “side” (as in “sideWall”), 
“higher”, “loWer”, “upper”, “over”, and “under”, are de?ned 
With respect to the horiZontal plane. The term “processing” 
as used herein includes deposition of material or photoresist, 
patterning, exposure, development, etching, cleaning, and/or 
removal of the material or photoresist as required in forming 
a described structure. The term “system” as used herein 
means and refers to the method and to the apparatus of the 
present invention in accordance With the context in Which 
the term is used. 

[0020] Referring noW to FIG. 1, therein is shoWn a plan 
vieW of an integrated circuit package system 100 in an 
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embodiment of the present invention. The integrated circuit 
package system 100 includes a device 102, such as an 
integrated circuit die, over a paddle 104, such as die-attach 
paddle. The paddle 104 includes holes 106, such as through 
holes, depressions, or recesses, along the sides of the paddle 
104. The holes 106 may be formed in a number of different 
geometric shapes, such as a circle or a square. For illustra 
tive purposes, the holes 106 are shoWn along the sides of the 
paddle 104, although it is understood that the holes 106 may 
be located in other regions of the paddle 104. 
[0021] The device 102 does not overhang the paddle 104 
and do not block the holes 106. External interconnects 110, 
such as leads, are along a peripheral region of the integrated 
circuit package system 100. Tie bars 112 connect to corners 
of the paddle 104. lntemal interconnects 114, such as bond 
Wires, connect the device 102 and the external interconnects 
110. 

[0022] An encapsulation 116, such as an epoxy mold 
compound, covers the device 102, the paddle 104, the tie 
bars 112, the external interconnects 110, and the internal 
interconnects 114. The encapsulation 116 ?lls the holes 106 
forming mold locks to improve adhesion betWeen the encap 
sulation 116 and the paddle 104. The mold locks form 
structural reinforcement holding the encapsulation 116 in 
place. The mold locks help resist delamination of the encap 
sulation 116 and improves performance in moisture sensi 
tivity level (MSL) test. 
[0023] Referring noW to FIG. 2, therein is shoWn a cross 
sectional vieW of the integrated circuit package system 100 
of FIG. 1 along a line segment 2-2' in FIG. 1. Each of the 
external interconnects 110 has a lead tip 202 and a lead body 
204. The lead tip 202 may be formed by a number of 
processes available to one ordinary skilled in the art, such as 
half etching the external interconnects 110. The formation 
for the lead tip 202 also forms the lead body 204. The lead 
tip 202 has a lead tip top surface 206 to a lead tip bottom 
surface 208. Aplating 210, such as a silver plating, is on the 
lead tip 202 and the lead body 204 providing a better 
bonding surface for the internal interconnects 114. 
[0024] The paddle 104 is betWeen the external intercon 
nects 110. A paddle bottom surface 212 of the paddle 104 is 
in substantially the same horiZontal plane as a lead body 
bottom surface 214. The paddle 104 may be formed by a 
number of processes available to one ordinary skilled in the 
art, such as by half etching a peripheral region 216 of the 
paddle 104 from the paddle bottom surface 212. The holes 
106 in a con?guration of a dimple may be from a paddle top 
surface 218 of the paddle 104. The paddle 104 may serve 
other functions, such as thermal dissipation or ground con 
nection. The plating 210 may also be applied at the periph 
eral region 216 of the paddle top surface 218 for ground 
bond sites. 
[0025] For illustrative purposes, the paddle top surface 
218 is described as beloW the same horiZontal plane as the 
lead tip top surface 206, although it is understood that the 
paddle top surface 218 may not be beloW the lead tip top 
surface 206. Also for illustrative purposes, the paddle bot 
tom surface 212 is described as in substantially the same 
horizontal plane as the lead body bottom surface 214, 
although it is understood that the paddle bottom surface 212 
and the lead body bottom surface 214 may not be in 
substantially the same horizontal plane. 
[0026] The device 102 has a non-active side 220 and an 
active side 222. An adhesive 224, such as a die attach 
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adhesive, attaches the non-active side 220 and the paddle 
104. The internal interconnects 114 attach on the active side 
222. 
[0027] Referring noW to FIG. 3, therein is shoWn a 
detailed top vieW a side of the paddle 104 of the integrated 
circuit package system 100 of FIG. 1. The holes 106 are 
shoWn along a peripheral region 302 of the paddle 104, 
Wherein the peripheral region 302 has the plating 210. For 
illustrative purposes, the holes 106 described at the periph 
eral region 302, although it is understood that the holes 106 
may be located in other regions, such as in an inner region, 
of the paddle 104. 
[0028] Referring noW to FIG. 4, therein is shoWn detailed 
top vieW a side of a paddle 400 in an alternative embodiment 
of the present invention. The paddle 400 may represent the 
paddle 104 of FIG. 1 and may be included in the integrated 
circuit package system 100 of FIG. 1. Holes 402 in the 
paddle 400 may represent the holes 106 of FIG.1. A plating 
404, such as a silver plating, is at a peripheral region 406 of 
the paddle 400 providing bond sites, such as ground bond 
sites. 
[0029] The holes 402 have hole siZes 408, such as diam 
eters, and separations 410 such that a number of the holes 
402 are measured in the order of tens to hundreds of 
micrometers. The ratio of the hole siZe and the separation 
range about 1:2 to 2:1. For illustrative purposes, the holes 
402 are shoWn as circles, although it is understood that the 
holes 402 may be implement in different geometric shapes, 
such as a square, and the ratio may be a ratio With appro 
priate hole siZe metrics for the different geometric shape, 
such as a side of a square. Further for illustrative purposes, 
the holes 402 are shoWn substantially the same, although it 
is understood that the holes 402 may be different. 
[0030] It has been unexpectedly discovered that the siZe 
and separation of the holes 402, such as through holes, 
depressions, or both, in the paddle 400 alleviate stress build 
up and stress concentration that occurs With long straight 
portions of other slot con?gurations. This stress causes 
delamination resulting in structural integrity problems, reli 
ability problems, and poor performance in moisture sensi 
tivity level (MSL) test. The number, siZe, and separation of 
the holes 402 provide the cumulative adhesion of the encap 
sulation 116 of FIG. 1 to the integrated circuit package 
system 100 and a distributed mold lock system While 
alleviating the stress described earlier. 
[0031] Referring noW to FIG. 5, therein is shoWn a 
detailed top vieW a side of a paddle 500 in another altema 
tive embodiment of the present invention. The paddle 500 
may represent the paddle 104 of FIG. 1 and may be included 
in the integrated circuit package system 100 of FIG. 1. Holes 
502 in the paddle 500 may represent the holes 106 of FIG.1. 
The holes 502 have diameters and separations 506 such that 
a number of the holes 502 are measured in the order of 
micrometers. 
[0032] A plating 504, such as a silver plating, is at a 
peripheral region of the paddle 500 providing bond sites, 
such as ground bond sites. The holes 502 are through the 
plating 504. This con?guration provides the bonding sites 
With the plating 504 and the mold lock features of the holes 
502 for smaller siZes of the integrated circuit package 
system 100 and the paddle 500. 
[0033] The siZe and separation of the holes 502, such as 
through holes, depressions, or both, in the paddle 500 
alleviate stress build up and stress concentration that occurs 
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With long straight portions of other slot con?gurations. This 
stress causes delamination resulting in structural integrity 
problems, reliability problems, and poor performance in 
moisture sensitivity level (MSL) test. The number of the 
holes 502 provides the cumulative adhesion of the encap 
sulation 116 of FIG. 1 to the integrated circuit package 
system 100 and a distributed mold lock system While 
alleviating the stress described earlier. 
[0034] Referring noW to FIG. 6, therein is shoWn a 
detailed top vieW a side of a paddle 600 in yet another 
alternative embodiment of the present invention. The paddle 
600 may represent the paddle 104 of FIG. 1 and may be 
included in the integrated circuit package system 100 of 
FIG. 1. Holes 602 in the paddle 600 may represent the holes 
106 of FIG.1. The holes 602 have diameters and separations 
604 such that a number of the holes 602 are measured in the 
order of micrometers. 
[0035] A plating 606, such as a silver plating, is at a 
peripheral region 608 of the paddle 600 providing bond 
sites, such as ground bond sites. The holes 602 may be 
formed in grooves 610, Wherein the grooves 610 prevent 
epoxy How to the plating 606 and delamination from epoxy 
How to the plating 606. 
[0036] The siZe and separation of the holes 602, such as 
through holes, depressions, or both, in the paddle 600 
alleviate stress build up and stress concentration that occurs 
With long straight portions of other slot con?gurations. This 
stress causes delamination resulting in structural integrity 
problems, reliability problems, and poor performance in 
moisture sensitivity level (MSL) test. The number of the 
holes 602 provides the cumulative adhesion of the encap 
sulation 116 of FIG. 1 to the integrated circuit package 
system 100 and a distributed mold lock system While 
alleviating the stress described earlier. 
[0037] Referring noW to FIG. 7, therein is shoWn a How 
chart of an integrated circuit package system 700 for manu 
facture of the integrated circuit package system 100 in an 
embodiment of the present invention. The system 700 
includes forming a paddle having holes With a hole siZe in 
a range about tens to hundreds of micrometers in a block 
702; mounting a device over the paddle in a block 704; and 
?lling an encapsulation in the holes in a block 706. 
[0038] It has been discovered that the present invention 
thus has numerous aspects. 

[0039] A principle aspect that has been unexpectedly 
discovered is that the present invention that the number, siZe, 
and separation of the holes, such as through holes, depres 
sions, or both, in the paddle alleviate stress build up and 
stress concentration that occurs With long straight portions 
of other slot con?gurations. This stress causes delamination 
resulting in structural integrity problems, reliability prob 
lems, and poor performance in moisture sensitivity level 
(MSL) test. The number of the holes provides the cumula 
tive adhesion of the encapsulation to the integrated circuit 
package system 100 and a distributed mold lock system 
While alleviating the stress described earlier. 
[0040] Another aspect is that the present invention pro 
vides a distributed mold locks system With holes, such as 
through hole, depressions, or both, in the paddle While 
alleviating stress found in long rectangular slots. 
[0041] Another aspect of the present invention provides 
depressions of various patterns in the paddle and not 
restricted to the peripheral region of the paddle. The encap 
sulation ?lls the through holes and depressions providing 
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improved adhesion betWeen the encapsulation and the 
paddle. This improved adhesion improves performance in 
moisture sensitivity level (MSL) test. 
[0042] Yet another aspect of the present invention pro 
vides depressions of various structures such that some 
depressions may be through the paddle While others may 
not. The die-attach adhesive may also ?ll the depressions or 
a portion of the depressions reducing the delamination of the 
device and the paddle. 
[0043] Yet another aspect of the present invention pro 
vides multiple mold lock features for a distributed and 
multi-dimensional locking structure support. The depres 
sions may also be on the paddle bottom surface as Well as the 
paddle top surface. 
[0044] Yet another aspect of the present invention pro 
vides structures for the mold lock features With improved 
adhesion betWeen the holes. 
[0045] Yet another aspect of the present invention pro 
vides holes in the silver plating ring used for ground bond 
sites. This provides ?exibility for this distributed holes 
con?guration for smaller package and device siZes. 
[0046] Yet another aspect of the present invention pro 
vides holes in grooves to control epoxy bleeding or adhesive 
bleeding to the silver-plating ring. This mitigates or elimi 
nates another potential source of delamination. 
[0047] Yet another important aspect of the present inven 
tion is that it valuably supports and services the historical 
trend of reducing costs, simplifying systems, and increasing 
performance. 
[0048] These and other valuable aspects of the present 
invention consequently further the state of the technology to 
at least the next level. 

[0049] Thus, it has been discovered that the integrated 
circuit package system method of the present invention 
furnishes important and heretofore unknoWn and unavail 
able solutions, capabilities, and functional aspects for 
improving reliability in systems. The resulting processes and 
con?gurations are straightforward, cost-effective, uncompli 
cated, highly versatile, and effective, can be implemented by 
adapting knoWn technologies, and are thus readily suited for 
e?iciently and economically manufacturing integrated cir 
cuit package devices. 
[0050] While the invention has been described in conjunc 
tion With a speci?c best mode, it is to be understood that 
many alternatives, modi?cations, and variations Will be 
apparent to those skilled in the art in light of the aforegoing 
description. Accordingly, it is intended to embrace all such 
alternatives, modi?cations, and variations that fall Within the 
scope of the included claims. All matters hithertofore set 
forth herein or shoWn in the accompanying draWings are to 
be interpreted in an illustrative and non-limiting sense. 

What is claimed is: 
1. An integrated circuit package system comprising: 
forming a paddle having holes With a hole siZe in a range 

about tens to hundreds of micrometers; 
mounting a device over the paddle; and 
?lling an encapsulation in the holes. 
2. The system as claimed in claim 1 Wherein forming the 

paddle having the holes includes forming the paddle having 
through holes and depressions. 

3. The system as claimed in claim 1 further comprising 
forming a plating at a peripheral region of the paddle. 
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4. The system as claimed in claim 1 further comprising 
forming a plating on the paddle With the holes through the 
plating. 

5. The system as claimed in claim 1 further comprising: 
forming a plating at a peripheral region of the paddle; and 
forming a groove in the paddle With the holes through the 

groove. 
6. An integrated circuit package system comprising: 
forming a die-attach paddle having holes With a diameter 

in a range about tens to hundreds of micrometers and a 
ratio of the diameter and a separation betWeen the holes 
in a range about 1:2 to 2:1; 

mounting an integrated circuit die over the die-attach 
paddle; and 

?lling an encapsulation in the holes. 
7. The system as claimed in claim 6 Wherein forming the 

die-attach paddle having the holes includes forming the 
holes in a circular geometric shape. 

8. The system as claimed in claim 6 Wherein forming the 
die-attach paddle having the holes and the separation 
betWeen the holes are in micrometer scale includes forming 
the holes at a peripheral region of the paddle. 

9. The system as claimed in claim 6 Wherein forming the 
die-attach paddle having the holes includes forming a tie bar 
connected to the die-attach paddle. 

10. The system as claimed in claim 6 further comprising 
connecting an external interconnect and the integrated cir 
cuit die. 

11. An integrated circuit package system comprising: 
a paddle having holes With a hole siZe in a range about 

tens to hundreds of micrometers; 
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a device over the paddle; and 
an encapsulation in the holes. 
12. The system as claimed in claim 11 Wherein the paddle 

having the holes includes through holes and depressions. 
13. The system as claimed in claim 11 further comprising 

a plating at a peripheral region of the paddle. 
14. The system as claimed in claim 11 further comprising 

a plating on the paddle With the holes through the plating. 
15. The system as claimed in claim 11 further comprising: 
a plating at a peripheral region of the paddle; and 
a groove in the paddle With the holes through the groove. 
16. The system as claimed in claim 11 Wherein: 
the paddle is a die-attach paddle having the holes With a 

diameter in a range about tens to hundreds of microme 
ters and a ratio of the diameter and a separation 
betWeen the holes in a range about 1:2 to 2: 1; 

the device is an integrated circuit die over the paddle; and 
the encapsulation in the holes is a cover for the device. 
17. The system as claimed in claim 16 Wherein the 

die-attach paddle having the holes has the holes in a circular 
geometric shape. 

18. The system as claimed in claim 16 Wherein the 
die-attach paddle having the holes has the holes at a periph 
eral region of the paddle. 

19. The system as claimed in claim 16 Wherein the 
die-attach paddle is connected to a tie bar. 

20. The system as claimed in claim 16 further comprising 
an internal interconnect betWeen an external interconnect 
and the integrated circuit die. 

* * * * * 


